


i il i i i П 20020 240 30 313 ~ 320 
Acta Botanica Yunnanica 





ТОДА EEREIPBE ERES EE ЕИ Н НЧЕ ЕЕ ЕЙ Д 


000 
0o00 


ПП 


pugggagggaggpmuu- 
D 


DBpuaapanganupnugappnadpDnanpd 00 6502040 





DUDUDDUDUUDUDDJDUDUDUDUUDUDDHBUDDEOSgs Tsutsusil2 0 12 











































































































































































































































































































































































































































































































ПООООоООО ОО subg. Penantheral] 30 4D] 000 USD D D D 5.85 rDNATL HI D] UI Ú 
01000 О00ЗоОоООО 1500000000 642-645 bH 000 5000000 
О 6530 О О0О г арРПППППШППППППШППППШПИП ПП 6.58%0 3.68%0 00 
РАОРА.О0000000 15000000000 750000000 CI DU RU 
UU D 0.93330 0.95150 0 0 15000000000000000000 000000 
ШПШШШШШШШППШППП 81%0 20 0000 R.uhroill lH uuubtulluttl 
П R.tashiro ПОООООООООО R.tashri HH D HL D. D] OL OL D. D] B. EE 3D. EE UE D] R.isus- 
iopyllum |] [| l D uu lili Di aiii d ad OO COLO ELO B DEO ELO 
ПШШПШПШППШП5ПППП 

B dui Q 75[] Q 949 ПППШППА ПП ПП D 0253 - 2700 2002003 – 0313 – 08 






















































































Phylogenetic Relationship of Subgenus Тѕиѓѕиѕі | Rhododendron| | 
Based on ITS Sequences 


САО Lian-Ming[] YANG Jun-Bo[] ZHANG Chang-Qin[] LI De-Zhu * 
П Laboratory of Plant Biodiversity and Biogeography|] Kunming Institute of Botany|] 
Chinese Academy of Sciences] Kunming 650204[] China[] 


Abstract[] The sequences of nrDNA internal transcribed spacer$] ITS [] including 5.85 rDNA[] of 12 spe- 
cies representing 2 sections of Sube. Tsutsusi and 4 species representing 3 sections of Sube. Pentanthera. of 
Rhododendron|] were analyzed to reconstruct the phylogeny of Subg. Tsutsusi and Subg. Pentanthera. using 
parasimony methods and R.redowskianum Maxim of subg. Therorhodion as outgroup. The size of ITS re- 
gion within the three subgenera ranges from 642 to 645bp. The aligned length is 653 positions] which pro- 
vide 6.5896 variable sites and 3.68% phylogenetical informative sites when gaps are treated as missing. 
15 most parsimonious trees] with a length of 75 steps[] consistency index] CI[] of 0.9333 and retention 
index] АГ of 0.9515[] were obtained. The topology of the strict consensus tree shows Һа 10 
Subg. Tsutsusi is a monophyletic group] the bootstrap value is 8196[] 20 К. tashiroi is neither a member of 
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Sect. Tsusiopsis nor that of Sect. Tsutsusi[] R. tashiroi should be a member of Sect. Brachycalyx(] 3[]. R. t- 











susiophyllum is a member of Sect. Tsutsusi[] 4[] the phylogenetic position of А. schlippenbachii is not re- 


solved in this study and needs further research. 
Key words[] Rhododendron|] Internal transcribed spacers] ITS[[] Phylogeny 
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Table 1 The information of the materials base on the systermatic of Rhododendron of Chamberlain et al .[] 19960 

Species Subgenus Section Voucher Genbank Acc. No. 

R. kiusianum Makino. Tsutsusi Tsutsusi From Genbank X96805 

К. kaempferi Planch. Tsutsusi Tsutsusi From Genbank X96804 

R . breviperulatum Hayata Tsutsusi Tsutsusi From Genbank AF285853 

R. lasiostylum Hayata Tsutsusi Tsutsusi From Genbank AF285845 

R. oldhamii Maxim. Tsutsusi Tsutsusi From Genbank AF285843 

К. longiperulatum Hayata Tsutsusi Tsutsusi From Genbank AF285847 

R. simsii Planch. Tsutsusi Tsutsusi From Genbank AF285848 

R. tsusiophyllum Sugim. Tsutsusi Tsutsusi From Genbank X97428 

R. tashiori Maxim Tsutsusi Tsutsusi RBGE19931410 AF393417 

R. mariesii Hemsl. & Wils. Tsutsusi Brachycalyx From Genbank AF285844 

R. reticulatum D. Don ex G. Don Tsutsusi Brachycalyx From Genbank X96808 

R. wadanum Makino. Tsutsusi Brachycalyx From Genbank X96807 

R. luteum Sweet Pentanthera Pentanthera From Genbank X96814 

R. molld] B1.[] С. Don Pentanthera Pentanthera From Genbank X97425 

R. canadensá] L.[] Torr. Pentanthera Rhodora From Genbank X96811 

К. schlippenbachii Maxim Pentanthera Sciadorhodion From Genbank X96810 

К. redowkianum Maxim "Therorhodion L. M. Gao 20046 AF393418 
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Table 2 The size and G + C content of 1151 апа 1152 of the ten species of Rhododendron used in present study 








Species ITS- 1 IIS-2 
Size[] bp[] G « C[] %0 Size] bpi G+ с %0 
В. kiusianum Makino 253 51.38 226 58.41 
R. oldhamii Maxim. 253 51.38 226 58.41 
К. kaempferi Planch. 253 51.38 226 58.41 
R. simsi; Planch. 253 51.38 226 58.41 
К. breviperulatum Hayata 253 51.38 226 58.85 
R. longiperulatum Hayata 253 51.38 226 58.85 
R. lasiostylum Hayata 253 50.99 226 58.85 
R. tsusiophyllum Sugim 255 51.37 226 57:52 
R. tashiori Maxim 254 52.36 225 58.22 
R.mariesii Hemsl. & Wils. 254 52.36 225 56.89 
К. wadanum Makino 254 52.76 225 58.22 
R. reticulatum D. Don ех С. Don 254 52.76 225 58.22 
R. luteum Sweet 253 52.17 226 57.96 
R. molld] Bl.[] С. Don 255 52.94 226 57.96 
R.canadensá] L.[] Torr. 253 51.78 225 56.89 
К. schlippenbachii Maxim 254 50.79 225 56.00 
К. redowskianum Maxim 256 52.34 225 58.22 
3 ПП 
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Table 3 Pairwise distances between taxa used іп the present study 








1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
1 К. kaempferi — 0.00311 0.00622 0.00622 0.00467 0.00467 0.00622 0.01244 0.02181 0.02804 0.02336 0.02336 0.03432 0.03432 0.03583 0.04361 0.05000 
2 R.kiusianum 2 = 0.00311 0.00311 0.00156 0.00156 0.00311 0.00933 0.01869 0.02492 0.02025 0.02025 0.03120 0.03120 0.03271 0.04050 0.04688 
3 R. oldhamii 4 2 - 0.00311 0.00156 0.00467 0.00311 0.01244 0.02181 0.02804 0.02336 0.02336 0.03432 0.03432 0.03583 0.04361 0.04688 
4 К. lasiostylum 4 2 2 = 0.00156 0.00467 0.00311 0.00933 0.01869 0.02492 0.02025 0.02025 0.03120 0.03120 0.03271 0.04050 0.04375 
5 R.longiperulatum 3 1 1 1 = 0.00311 0.00156 0.01089 0.02025 0.02648 0.02181 0.02181 0.03276 0.03276 0.03427 0.04206 0.04531 
6 К. ѕітѕії 3 1 3 3 2 = 0.00467 0.01089 0.02025 0.02648 0.02181 0.02181 0.03276 0.03276 0.03427 0.04206 0.04844 
7 R. breviperulatum 4 2 2 2 1 3 = 0.01244 0.02181 0.02804 0.02336 0.02336 0.03432 0.03432 0.03583 0.04361 0.04688 
8 R. tsutsiophyllum 8 6 8 6 7 7 8 = 0.02022 0.02644 0.02177 0.02177 0.03120 0.03120 0.03271 0.04050 0.04531 
9 R.tashiroi 14 12 14 12 13 13 14 13 = 0.00622 0.00156 0.00156 0.02496 0.02184 0.02336 0.03115 0.03750 
10 К. mariesii 18 16 18 16 17 17 18 17 4 - 0.00778 0.00778 0.02808 0.02496 0.02648 0.03427 0.04062 
11 К. wadanum 15 13 15 13 14 14 15 14 1 5 = 0.00311 0.02652 0.02340 0.02492 0.03271 0.03906 
12 К. reticulatum 15 13 15 13 14 14 15 14 1 5 2 = 0.02340 0.02028 0.02181 0.02960 0.03594 
13 R.schlippenbachii 22 20 22 20 21 21 22 20 16 18 17 15 = 0.02496 0.02648 0.03432 0.03906 
14 R. luteum 22 20 22 20 21 21 22 20 14 16 15 13 16 = 0.00311 0.01560 0.03286 
15 К. molle 23 21 23 21 22 22 23 21 15 17 16 14 17 2 = 0.01713 0.03438 
16 К. canadense 28 26 28 26 27 27 28 26 20 22 21 19 22 10 11 = 0.04219 
17 R.redowskianum 32 30 30 28 29 31 30 29 24 26 25 23 25 21 22 27 Е 


Below diagonal[] Total character differences[]Above diagonal[] Mean character differences 
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Fig. 1 the strict consensus of 15 most parsimony trees base оп ITS sequences. Length = 75[] CI = 0.93330 RI = 0.95150 
Bootstrap valued] 96[] above branches by 1000 replicate. Ж evergreen[] x deciduous Ф scattered leaf] <> pseudo-whorl leaf] 4 
mixed bud[] ZS terminal bud[] @ eglandular hairs on ovary[] О glandular hairs on ovary 
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